Abstract: Background: Physical activity yields exceptionally positive results when it takes place out in the open air, in contact with nature. Both contact with nature and practicing sport constitute a certain kind of philosophy of life and living by its rules plays a vital role in positive mental health-understood as maintaining a high sense of coherence. Martial arts are examples of sports that are rooted in a philosophy. The goal of this study was to explore the links between a sense of coherence and connectedness to nature in the context of motivations for practicing karate. Methods: A total of 127 practitioners of karate were examined using the Inventory of Physical Activity Objectives (IPAO), the Sense of Coherence Questionnaire, and the Connectedness to Nature Scale. Results: The most important objective for women training karate was a fit, shapely body, and for men the most important objective was physical fitness. Connectedness to nature had the strongest positive relationship with the measure of physical fitness (in both genders). A sense of comprehensibility increased men's motivational conflict, whereas, in women, this IPAO dimension was positively related to feeling emotionally connected to the natural world. Connectedness to nature was related to motivational conflict positively in women and negatively in men. Feeling emotionally connected to the natural world correlated with a sense of comprehensibility, a sense of manageability, and a sense of meaningfulness. Sense of comprehensibility and sense of meaningfulness tended to increase with age. Conclusions: Understanding both the natural environment and the utility of setting sport-related goals led to increasing one's efforts on the way to both successes and defeats, and, most of all, overcoming one's weaknesses.
Introduction
Regular engagement in physical activity (especially outdoors) plays an important role in shaping one's physical and mental health [1, 2] . Despite many informational and preventive campaigns, lifestyle changes have led to a pandemic of physical inactivity [3] . This is associated with spending extended periods of time in closed spaces; many sources suggest that even just being in the natural environment may have a positive influence on humans' physical and mental health [4] . Meta-analyses indicate that this may have a significant influence on enhancing well-being and affect, providing a sense of distance from daily problems and developing a sense of belonging to the surrounding world [5, 6] . Connectedness to nature is a measure of an individual's levels of feeling emotionally connected to the natural world and is used in the realm of social and environmental psychology [7] . Mental presence in the environment or being in the here-and-now is associated with the recent trend of mindfulness, which is popular especially in psychotherapy and sport psychology. This approach stems from an interest in Eastern philosophy, especially Zen Buddhism [8] . Mindfulness practices, such as conscious breathing, being in the here-and-now, and non-judgmental observation, are also often used in Eastern martial arts training [9] . Martial arts belong to a particular group of sport disciplines which are very rarely practiced outdoors, especially when it comes to tournaments and competitions. Therefore, carrying out at least some parts of the training process in natural open spaces is justified, which would make it possible to use natural environmental elements as part of the training. The idea of harmonizing the training of martial arts with nature is also hidden in the well-known Japanese calligraphy of old warriors under the name "Sekai-dojo"-My "dojo" (my gym), is my universe. All budo (martial art) students eventually realize that their behavior has changed and has been greatly influenced by the martial art discipline they practice. They become more conscious, braver, more careful, more attentive, and more respectful of others. They are able to better acquire natural principles in their philosophical context. They are able to exercise greater willpower, frankness, and generosity. This is followed by the next step: Introducing these virtues into ordinary life outside the dojo (gym). After this happens, the whole world becomes a large, wide dojo. Research shows [10] that this attitude is particularly visible in athletes who engage in traditional forms of karate, which place an emphasis on values. Outdoor physical activity also provides more opportunities to achieve states of mental relaxation, which is so important in fighting sports that some even consider it fundamental. During such a training process, three areas overlap: Physical activity, relaxation, and ecological contemplation [11] . Hence, one might ask whether these spheres are interrelated. It is debatable, however, that physical activity goes hand-in-hand with forming ecological attitudes. It is important [8] that, through contact with nature, one achieves relaxation [12] , which can effectively motivate one to take up physical activity [13] or, at the very least, improve one's well-being [14] . Thus, these relationships are worth analyzing in terms of the homeostasis maintained by people who are physically active, in particular those who practice combat sports.
Mental health, somatic health (indirectly), and the entirety of psychophysical functioning depend on, among other things, interpersonal communication [15, 16] , physical activity, and a person's direct relationships with their natural surroundings. These factors can have many benefits for one's mental well-being [17] . The peculiar charm of contact with nature can effectively prepare one to better organize one's free time by forming habits [9] in the areas of leisure and health [18] . The literature even mentions vitamin G [19] , a term derived from the English word green. It is meant to refer to contact with verdant areas which surround humans and shape their attitudes, sense of well-being [20] , and self-esteem [21] , while at the same time diminishing aggression and aggression-related crimes [22] . Spending time in the natural environment is likely to yield a stronger sense of connectedness to it [23] and can result in going out in the open air more frequently [24] . Yet, positive experiences are often the only benefit attributed to sports and recreation camps-building healthy attitudes toward nature is rarely mentioned [25] .
In some studies, the advantages of exercising out in the open (as opposed to practicing in confined spaces) were found to be debatable and were mentioned as a research question rather than a result [16, 25] . On the other hand, some studies claim that open field activities are superior, suggesting this in their titles and confirming it with substantive findings [26] . At any rate, we can theorize that, regardless of the type of activity, both kinds of practices are driven by similar motivations.
To date, studies which explore such motivations rarely mention the benefits provided by the natural environment, such as silence, toned-down colors (which positively influence the functioning of one's nervous system), fresh air, and scenic aspects of the landscape [27] . Athletes more often point to motives like feeling pleasure or a sense of challenge, while those who engage in physical activity recreationally are motivated by goals of weight control and stress reduction [28, 29] .
Many studies examining motivations for practicing combat sports have focused on particular disciplines [30] , specific groups [31] , or differences in how much time one devotes to such sports [32] . At the same time, it has been suggested that there are three main groups of driving forces which motivate practitioners to be active: Physical and psychological, intellectual and emotional, and transcendental motivations [33] . Apart from the well-established influence on an individual's mental health [34, 35] , a recurring theme in these studies is the belief that the activity in question facilitates bringing together the spheres of spirit, body, and mind-this motive has already been found to be fundamental in some studies [36] . After all, martial arts naturally combine physical activity, meditation, and breath control (dominated by diaphragmatic breathing), allowing for building self-discipline as well as developing ambition and respect for one's opponent. In this way, martial arts can be a specific method for improving one's mental health, one that emphasizes relaxation, self-esteem, and psychomotor coordination [25] .
The nature of fighting sports results in a considerable difference in the numbers of male and female participants, to the point that these sports are sometimes regarded as male-only activities [37, 38] . This poses a problem regarding the justification of participant categorization by sex when exploring variables. A lot of data [39] on the differences between sexes regarding motivations for physical activity, a sense of coherence, and connectedness to nature suggest that this is justified [40] .
One might theorize that both contact with nature and practicing sports make up a certain kind of philosophy of life and that living by its rules plays a vital role in staying healthy, understood as maintaining a high sense of coherence. The fundamental assumption in this life orientation is that, since most of the time individuals are unable to reduce stress directly, their attitude to the world should be shaped in such a way that will allow them to act creatively in it. This is highly conducive to forming health-promoting attitudes [41, 42] . This generalized cognitive-emotional orientation to life is made up of three distinct components: Comprehensibility, manageability, and meaningfulness [43] . Comprehensibility is an individual's ability to cognitively encompass the surroundings that currently affect them. Manageability is defined as feeling capable of dealing with one's surroundings; this feeling comes from being aware of having some specific tools at one's disposal. Finally, meaningfulness is being sure that engaging and investing in one's life is both reasonable and desirable and through this lens, stressful situations may be viewed as challenges rather than threats.
Based on the preceding discussion, we wish to explore the following research question: Is there any connection between a sense of coherence and connectedness to nature in terms of the motivational function of one's objective when practicing karate? Finding the answer to this question can shed a new light on understanding the relationships between environment, mental health, and self-regulatory functions, such as goal setting and motivation.
The following hypotheses were tested: 1. A sense of coherence and feeling emotionally connected to the natural world are related to both the formation of objectives for practicing karate and the motivational function of these objectives.
2. The relationship between sense of coherence and feeling emotionally connected to the natural world is different for male and female participants.
Materials and Methods

Participants
A total of 154 experienced karate practitioners were invited to participate in the research. Although 132 positive responses were received, 5 answer sheets were uncompleted. The final group consisted of n = 127 karate practitioners (42 women, 85 men; age range was 18-65, M age = 31.66, SD age = 11.59, no gender differences). Each participant attended a course at one of the following clubs in Poland: Champion in Gdańsk, Zanshin Karate in Gdynia, or Kyokushin Karate in Tczew. The clubs were chosen randomly from a database of Karate clubs in the Pomeranian Voivodeship in Poland. Only experienced practitioners who had been practicing karate for at least three years and who had reached a minimum of 5 Kyu in Shotokan (blue belt student degree) or 4 Kyu in Kyokushin (green belt student degree) were included in the study.
Procedure
The protocol of this study was approved by the Ethics Board for Research Projects at the Institute of Psychology, University of Gdansk, Poland (decision no. 8/2014). Subject sampling was purposive. Prior to the study, written informed consent was obtained from the participants and they were informed that they could discontinue their participation at any time without repercussions. Respondents were given three days to complete the questionnaire pack, which was then returned to one of the investigators. All participants received the Inventory of Physical Activity Objectives [44] , the Sense of Coherence questionnaire [45] , and the Connectedness to Nature Scale [8] . Having agreed to participate, all subjects returned the completed questionnaire forms. The data used for this study were part of a larger survey and the questionnaires used in this study took around 30 min to complete.
The Inventory of Physical Activity Objectives (IPAO)
The original version of The Inventory of Physical Activity Objectives by Lipowski and Zaleski [44] was used in order to determine the level of involvement in practicing karate and to measure the motivational function of one's goal in this discipline. Four scales of goal-oriented behaviors associated with practicing karate were distinguished in the test: (a) Motivational value, (b) time management, (c) persistence in action, and (d) motivational conflict. Respondents could choose multiple objectives underlying their karate training. Motivational value refers to the extent to which the objective influences the actions undertaken by an individual; time management refers to the level of focus on planning, arranging, and organizing time for karate; persistence in action describes efficiency and persistence of action, as well as the ability to deal with adversities; finally, motivational conflict describes to what extent karate objectives are in conflict with other objectives. Each participant responded to 18 items, selecting to what extent they agreed with a given statement (on a Likert scale: 1 = "I do not agree at all" to 5 = "I fully agree"). The Inventory of Physical Activity Objectives also included 12 objectives which were accompanied by a Likert scale (1-5); the respondent was asked to assess the importance of the listed objectives, where 1 stood for completely unimportant and 5 for very important. In addition to measuring the attitude of the subjects toward particular goals, the total score (all Likert-scale answers added up) was also tracked. The final score indicated the importance of heterogeneity of the objectives one sets. The reliability coefficient α of IPAO reached 0.78.
The Sense of Coherence Questionnaire (SOC-29)
The SOC-29 [45, 46] , in its Polish adaptation [47] , contained 29 questions, 11 of which related to the sense of comprehensibility subscale (i.e.,"When you talk with people you feel that they don't understand you"), 10 to the sense of manageability subscale (i.e., " Do you have the feeling that you are treated unfairly"), and 8 related to the sense of meaningfulness subscale (i.e., "Life is . . . very interesting-1/monotonous-7). Respondents provided self-reported ratings on a 7-point Likert-type scale ranging from 1 to 7. Please note that the issue of SOC-29 s factor structure has not been settled in terms of the 3-factor construction of the sense of coherence. In this study, Pasikowski's [48] standpoint was adopted, according to which it is advisable, even necessary, to calculate not only the total score for sense of coherence, but also for its components. The evaluation of the Polish version of the SOC-29 questionnaire showed very high reliability of the tool. Indices of internal consistency, calculated using the half-method with the Spearman-Brown correction, were as follows: 0.92 for sense of coherence; 0.78 for sense of intelligibility; 0.72 for sense of resourcefulness; and 0.68 for sense of sense. Cronbach's alpha was 0.78 [48] .
The Connectedness to Nature Scale (CNS)
The Connectedness to Nature Scale [8] provided a measure of an individual's trait levels of feeling emotionally connected to the natural world. It was designed to measure the extent to which participants generally felt part of the natural world and emotionally connected to it. This measure consisted of 14 items rated on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). The instructions for respondents read: "Please answer each of these questions in terms of how you generally feel. There are no right or wrong answers. Using the following scale, in the space provided next to each question, simply state as honestly and candidly as you can what you are presently experiencing." Items 4, 12, and 13 were reverse-scored. The scores were then added up and the total ranged from 14 to 70. Higher scores reflected a higher degree of affective connectedness to nature.
Statistical Analyses
Statistical analyses were conducted with the Polish version of STATISTICA 12 (TIBCO, Palo Alto, CA, USA), and included general linear models, multiple regression, Pearson's r correlation, and indicator variables in regression. There were two steps in the empirical data analysis process. First, the motivational function of the practicing karate objective, sense of coherence, and connectedness to nature were profiled. Then, the analysis of the relationships between sense of coherence and levels of feeling emotionally connected to the natural world vis-à-vis the motivational function of the training goal was conducted. Data gathered from males and females were analyzed separately. The significance threshold was set at 0.05. Multiple regression was used to test the first hypothesis and indicator variables in regression were used to test the second hypothesis.
Results
The first step of the analyses was to assess the mean values of and gender differences in the investigated variables. Analysis of the importance of motivations for doing the sport showed that, on average, the most important goal for women was well-being, while for men it was physical fitness. A detailed summary of the means of the importance of goals is presented in Table 1 . Next we examined which goal was selected most often by the athletes as the one which most motivates them to do karate. Women most frequently selected having a fit, shapely body (23.81%), while men most frequently selected physical fitness (41.18%). No one chose the following objectives as the most important: Company of others, fulfilling the need for activity, or promoting physical activity.
An analysis of the motivational function of the goal was done for the most motivating goal for each of the participants. There was only one difference found between men and women; this regarded motivational conflict, higher levels of which were observed among women (M♀ = 7.88, SD♀ = 2.04, M ♂ = 6.99, SD ♂ = 0.23, t = 2.18, p = 0.031). Results in sten scores are presented in Figure 1 . No differences between women and men were observed in levels of sense of coherence or connectedness to nature. Mean results for these variables are presented in Table 2 . Correlation analysis confirmed the assumption that, among both women and men, levels of feeling emotionally connected to the natural world correlated with sense of comprehensibility (r♀ = 0.38, p♀ = 0.014, r♂ = 0.37, p♂ = 0.001), sense of manageability (r♀ = 0.41, p♀ = 0.008, r♂ = 0.36, p♂ = 0.001), and sense of meaningfulness (r♀ = 0.49, p♀ = 0.001, r♂ = 0.36, p♂ = 0.001). For both sexes, sense of comprehensibility (r♀ = 0.46, p♀ = 0.002, r♂ = 0.44, p♂ < 0.001) and sense of meaningfulness (r♀ = 0.43, p♀ = 0.004, r♂ = 0.36, p♂ = 0.001) correlated with age.
The correlations observed, in particular the relationship between sense of coherence and both connectedness to nature and age, raised the question of the existence of a cause and effect relationship. Therefore, we performed a multiple regression analysis with these three variables as explanatory variables and the importance attributed to particular objectives as the response variable (Table 3 ). No differences between women and men were observed in levels of sense of coherence or connectedness to nature. Mean results for these variables are presented in Table 2 . Correlation analysis confirmed the assumption that, among both women and men, levels of feeling emotionally connected to the natural world correlated with sense of comprehensibility (r♀ = 0.38, p♀ = 0.014, r ♂ = 0.37, p ♂ = 0.001), sense of manageability (r♀ = 0.41, p♀ = 0.008, r ♂ = 0.36, p ♂ = 0.001), and sense of meaningfulness (r♀ = 0.49, p♀ = 0.001, r ♂ = 0.36, p ♂ = 0.001). For both sexes, sense of comprehensibility (r♀ = 0.46, p♀ = 0.002, r ♂ = 0.44, p ♂ < 0.001) and sense of meaningfulness (r♀ = 0.43, p♀ = 0.004, r ♂ = 0.36, p ♂ = 0.001) correlated with age.
The correlations observed, in particular the relationship between sense of coherence and both connectedness to nature and age, raised the question of the existence of a cause and effect relationship. Therefore, we performed a multiple regression analysis with these three variables as explanatory variables and the importance attributed to particular objectives as the response variable (Table 3) . As can be seen, the fashion objective explained the most variance in the group of women. The importance of this goal was very strongly associated with sense of comprehensibility. Feeling emotionally connected to the natural world was important for the physical fitness objective for both sexes.
Additionally, indicator variables in regression were used to examine differences between the sexes regarding how much the explanatory variables were related to (β) evaluating objectives. There was a statistically significant difference concerning sense of meaningfulness; its relationship with the fashion motivation was stronger among women and negative in character (t = 2.73, p = 0.007). There was also a difference in the relationship of sense of meaningfulness with boosting confidence and gaining appreciation from others. In women this relationship was negative, while in men it was positive, though statistically insignificant (t = 2.46, p = 0.016). A similar difference was observed in how this dimension of sense of coherence related to fulfilling the need for activity (t = 2.13, p = 0.036).
The last analysis was the multiple regression with age, sense of coherence, and feeling emotionally connected to the natural world as explanatory variables. The response variables were the values attributed to individual dimensions of the motivational function of the objective ( Table 4) .
The multiple regression analysis showed that motivational value among women was positively related to sense of meaningfulness and negatively to sense of comprehensibility. On the other hand, among men it was positively related to sense of manageability. In men, a positive relationship between connectedness to nature and time management and a negative relationship between age and time management was observed. Among women, age was negatively associated with persistence in action. For men, this variable was positively associated with sense of manageability. Sense of comprehensibility increased men's motivational conflict, whereas in women this IPAO dimension was positively related to feeling emotionally connected to the natural world. Additionally, we used indicator variables in regression to examine intersexual differences in how much explanatory variables related to (β) the motivational function of the objective. The analysis showed one statistically significant difference: Feeling emotionally connected to the natural world was linked with motivational conflict positively in women and negatively in men (t = 2.26, p = 0.026). 
Discussion
The goal of the presented study was to verify to what extent a sense of coherence and connectedness to nature (CN) are associated with the motivation to do karate and goals set by athletes. It was hypothesized that this relationship would be present in both men and women, but would be of a different character. Results indicated that these hypotheses were correct, but only with regard to some of the goals and their motivational function dimensions. Importantly for this work, connectedness to nature was positively associated with the sense of importance of goals, such as physical fitness, managing stress, and company of others. Undoubtedly, despite the relatively weak strength of these relationships, this is a result that indicates that having a sense of connectedness to the natural environment may be of importance for individuals who do karate and how they perceive the goals of their physical activity.
The results concerning the relationship between connectedness to nature and the importance of the managing stress goal was not surprising. Previous research suggested [49, 50] that this was associated with a personality-related tendency toward conscious mindfulness, which, in turn, was also associated with higher ability to cope with stress. Many types of coping training are based on strengthening the skill of mindfulness. Thus, our result can be explained by the idea that those who practice karate and who have a stronger sense of belonging to the natural environment identify techniques that are effective regarding coping with stress in a more conscious manner, which is an important motivation for engaging in sports. However, it is unclear why this result was significant only for men; it is possible that reducing stress through taking part in martial arts is associated with men having a higher tendency to use active strategies for coping with stress [51] .
Connectedness to nature was associated in both men and women with the importance of the physical fitness goal. To date, several studies have detailed a positive relationship between CN and psychological wellbeing [50] and engaging in intrinsic motivation [52] ; our results suggest that among people who practice karate, the positive relationships between these variables are also connected with the importance of pursuing physical well-being. This is an important result, indicating that training in a natural environment, and the resulting increase in the sense of belonging to that environment, may lead to looking after one's physical activity becoming an important, internally-motivated goal for an athlete.
CN was significantly related to the goals that motivate athletes to do karate. The strength of these relationships was small and they were present only in two dimensions of the motivational function of goals, motivational conflict and time management. A stronger sense of CN led to a greater sense of motivational conflict in women, whereas in men no such relationship was present. It can be inferred that the more someone feels attached to nature and wants to spend time in nature, the more any activity done away from nature is in conflict with important motivations. The fact that this relationship was not observed for men may be explained by the observed relationship between CN and time management. It may be that living in harmony with nature allows people who practice karate to better organize their time, so that the goals associated with doing sports are not in conflict with other life goals. Another way to explain these results would be in terms of the roles that men and women who participate in sports have in society. It might be the case that women play different roles in their lives, some of which are not fully realized [53] . The stronger the connection to the natural world, the harder it is to fulfill other goals. Men, however, very often decide to link their karate practice with work, for example as coaches [54] .
Sense of coherence was shown to have a particular relationship with the motivational aspects of goals associated with doing karate. These relationships were shaped in different ways in men and in women. Women who do karate were more motivated if their sense of meaningfulness was higher, which was considered to be a motivational-emotional aspect. Interestingly, the cognitive aspect (of sense of comprehensibility) was negatively associated with the motivational value of the goals of karate. These results suggest that women who do karate were more eager to engage in sports if they feel that their life has meaning and it is worthwhile to engage in effort, while attempts to understand and process information coming from the environment decreased motivation. In men, the motivation to do karate was not associated with these dimensions of coherence, but this may depend on sense of manageability-progress on the path of karate is an important motivational aspect for these athletes.
It is worth stressing that every dimension of coherence, both in women and in men, was correlated with connectedness to nature. This result is in line with previous results of Cervinka, et al. [55] , who reported a relationship between CN and mental health, well-being, and meaningfulness.
Results regarding the importance of goals associated with doing karate were in line with the results of research regarding goals of physical activity and, for example, extreme sports [56, 57] . Among men, the main objective for practicing karate was physical fitness, followed by health and well-being; among women, the most important objectives were physical fitness, slim figure, and well-being. The objectives related to doing karate listed by male and female athletes seemed to be in line with those listed by people participating in physical activity [56] . Another study conducted on a Malaysian sample [58] of 703 men and 657 women showed that women, to a greater extent than men, were interested in the improvement of their looks and physical condition, whereas men were more interested in competition. Furthermore, one study on more than 1400 Polish women indicated that the main goal of women undertaking physical activity was to improve their physique and to maintain it, as well as the improvement and maintenance of physical fitness [59] . Aaltonen et al. [60] investigated the motivations of inactive and active individuals. For both the active and inactive participants, the most important motivation for undertaking physical activity was a desire to be in good physical condition and to improve their mental health. However, health and well-being were less frequent reasons for women undertaking physical activity. Karate involves "The Way", therefore it is linked with "The Way" to well-being in life. The founder of Shotokan Karate, Gichin Funakoshi, said "The ultimate goal of karate is not to win or lose, but improving the character of people who practice karate".
Interestingly, results for the motivational function of goals for practicing karate were relatively low when compared to the populational norms, especially on the time management and persistence in action scales, which may indicate that, despite the fact that the participants were experienced karate athletes, regular training and competitions did not constitute an aspect around which they organize their lives. A similar result was observed in individuals who do extreme sports (including extreme forms of martial arts) [57] .
The main limitation of the current study concerns its cross-sectional nature and the fact that researched relationships cannot indicate causality. Apart from that, obtained results cannot be generalized to beginners because only advanced karateka were studied. The lack of elements of Eastern philosophy in other martial arts (e.g., MMA -mixed martial arts) prevents the generalization of these results to such arts. Another limitation is the small number of respondents; in future research, groups should be bigger. In future studies it would be good to use a measurement of mindfulness, which could be the link between motivation, coherence, and sense of connectedness to nature.
Conclusions
The main objective for practicing karate for men was physical fitness, followed by pleasure from physical activity and well-being; among women, the most important objectives were well-being, physical fitness, and having a slim figure. For both sexes, levels of connectedness to nature were highest when physical fitness was the primary motivation. In men, a positive impact of connectedness to nature and a negative impact of age on time management was observed. Feeling emotionally connected to the natural world affected motivational conflict positively in women and negatively in men. Understanding both the natural environment and the utility of setting sport-related goals led to increasing one's efforts on the way to both successes and defeats, and, most of all, overcoming one's weaknesses.
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